Abstract. A variety of evidence suggests that average sea surface temperatures (SSTs) during the last glacial maximum in the California Borderlands region were significantly colder than during the Holocene. Planktonic foraminiferal •5180 evidence and average SST estimates derived by the modern analog technique indicate that temperatures were 6 ø-10øC cooler during the last glacial relative to the present. The glacial plankton assemblage is dominated by the planktonic foraminifer Neogloboquadrina pachyderma (sinistral coiling) and the coccolith Coccolithus pelagicus, both of which are currently restricted to subpolar regions of the North Pacific. The glacial-interglacial average SST change determined in this study is considerably larger than the 2øC change estimated by Climate: Long-Range Investigation, Mapping, and Prediction (CLIMAP) [ 1981]. We propose that a strengthened California Current flow was associated with the advance of subpolar surface waters into the Borderlands region during the last glacial.
weakens and a surface countercurrent (the Davidson Current) flows northward, landward of the California Current. These warm surface waters from the south result in reduced surface productivity [Tont, 1976] .
Methods

Oceanographic Setting
The Southern California Borderlands are a series of basins that underlie the highly productive waters of the California Current and its associated eddies (Figure 1 ). The strength of the California Current changes in response to seasonal variations in the winds. Upwelling along the west coast of North America is forced by atmospheric circulation around the North Pacific highpressure cell that seasonally varies in both strength and position [Huyer, 1983] . The strength of the pressure gradient between the North Pacific high and the continental thermal low is the driving force for the surface winds in this area. The gradient is strongest during the summer when the low deepens (due to heating) and the North Pacific high increases in intensity [Reid et al., 1958] . Strong northerly winds during the spring and summer strengthen the current flow, with offshore Ekman transport causing coastal upwelling and high productivity [Huyer, 1983; Eppley, 1986] . Offshore Ekman transport is lower in the Borderlands than along the regions immediately to the north and south [Huyer, 1983] Basins were used in this study (Figure 2) . Table 1 provides a summary of core information including latitude, longitude, water depth, and core length. Each core was sampled at 5-to10-cm intervals for this study. Samples were disaggregated in a 100øC Calgon solution and wet sieved through a 63-gm screen. Following drying, the sediment samples were sieved at 150 gm and split into two separate aliquots for faunal and stable-isotope analyses.
Stratigraphy and Chronology
Oxygen-isotope analyses were performed on the planktonic foraminiferal species, Globigerina bullaides (150-to 250-gm size fraction; Table 2 ). This species was chosen for two reasons. Figure 3) . Using the age model described above, sedimentation rates were calculated for each core by assuming that the top of each core has an age of 0 years and that sedimentation rates are linear between 14C datums. Temporal changes in sedimentation rate for each core are presented in Table 4 
Results
Tanner Basin Planktonic Foraminiferal Species Census Data
The planktonic foraminiferal data for the Tanner Basin core with a core-top calibration database [Prell, 1985] , and the 10 most similar analogs are selected using the squared-chord dissimilarity measurement (a 0.4 cutoff value was used) [Overpecket al., 1985] . Winter and summer SSTs associated with each of the analogs are averaged to produce SST estimates for the downcore samples. Glacial samples (~18 ka) were selected from each core, and winter and summer average SSTs were estimated using this procedure (Table 7) . These glacial SST estimates are compared with present-day temperatures in the region and indicate that the average glacial-interglacial temperature differences for summer and winter were approximately 7øC and 9øC, respectively (Table 7) . In terms of the modern biogeography of coccolithophores, it has been well established that Coccolithus pelagicus is primarily restricted to subpolar regions where water temperatures range between 6 ø and 14øC [Okada and Mclntyre, 1977 The MAT-derived SST estimates based on planktonic foraminifera also suggest that average glacial SSTs were approximately 7ø-9øC lower than at present in the Borderlands region (Table 7 ). In addition, the occurrence of the subarctic coccolith C. pelagicus in the Borderlands during the LGM suggests that SSTs in this region were significantly cooler during the LGM. In summary, a combination of faunal, floral, and stable-isotopic evidence indicates that a substantial cooling (6 ø-10øC) of average SST occurred since the LGM in the Southern California Borderlands. This observation is supported by recent findings from Santa Barbara Basin, where planktonic foraminiferal assemblage changes suggest a 7ø-8øC warming throughout the last deglaciation [Kennett and Venz, 1995] 
